Constraint-Induced Therapy (CI Therapy) is a treatment method that has shown promising results for people who have reduced upper limb function as a result of stroke (Wolf et al., 2006) .
While there is some debate about the mechanism and magnitude of change following CI Therapy (van der Lee, 2003) , the consensus is that CI Therapy is one treatment method that can improve upper limb function in people with chronic stroke who also have some motor return. This opinion is (Al-Oraibi and Eliasson, 2011; Azab et al., 2009; Tariah, Almalty, Sbeith, & Al-Oraibi, 2010) . Tariah et al. (2010) conducted a randomized controlled trial in Jordan (n = 18) using a home-based CI Therapy protocol consisting of treatment for 2 hr per day, 7 days per week, for 2 months. There were significant differences at 4 months between the CI Therapy group and a group receiving Neurodevelopmental Treatment (NDT) in the Wolf Motor Function Test in Functional Ability (WMFT) (t(9) = 6.52, p < 0.001) and timed items (t(9) = 5.82, p < 0.001).
In response to these promising results, Wolf (2011) 
Design and Intervention
This study tested the effect of the homebased and self-directed CI Therapy protocol on upper limb function. An ABA single subject research design (SSRD) was used where baseline measures were taken (A), the intervention was applied (B), and outcome measures were taken following the treatment (A).
The intervention was 21 days of constraint of the less affected upper limb for as many waking hours as possible, along with periods of intense upper limb activity. The participants were asked to undertake the CI Therapy-specific tasks as well as usual activities of daily living while wearing the constraint mitt. The key factors in the design of the mitt were that it was lightweight, washable, and restrictive to sensory input and hand use on the palmar surface. This type of restraint is similar to the restraints described in the literature (Wolf et al., 2006) . The participants were asked to practice 15 upper limb activities (see Table 1 ) for 2-3 hr a day and also asked to conduct the practice in at least 1 hr blocks. The massed practice component refers to the engagement in these 15 activities in blocks of time. The intensity of the treatment is a reported limitation of the applicability of CI Therapy (Page et al., 2002) . Given that this CI Therapy protocol was self-directed and home-based, it was thought that a less intense but longer duration treatment protocol would increase the chance of compliance with the treatment. With this in mind, the participants were asked to undertake 2-3 hr of massed practice per day for 21 days. This lower intensity protocol has been successful in improving upper limb function and self-reported upper limb use (Lin et al., 2009; Lin et al., 2007; Wu, Lin, Chen, Chen, & Hong, 2007) .
The massed practice exercise component of the CI Therapy protocol was important, as it had to be intense enough to produce a treatment effect, but not so intense as to reduce compliance.
The massed practice was to be completed at home in a self-directed way, so the participant had to find the practice interesting and relevant. In order to achieve this, the researchers convened a panel consisting of six occupational therapists with an average of 13 years of experience working in adult neurological rehabilitation. This panel was asked to name five upper limb activities that they believed to be the best for improving upper limb function while also being interesting and relevant.
Many of the responses were similar and were grouped together to form 14 activities. These 14 activities were designed and presented to the same panel along with a group consisting of three people who had upper limb dysfunction following stroke. Both groups were asked to comment on the practicality and ease of use of the activities in a home setting. Following these consultations, one extra activity was added. These 15 activities were then task analyzed to biomechanically validate that they practiced all of the critical components of reach and grasp. These 15 activities became the massed practice exercise component of the CI Therapy protocol. See Table   1 . Put the colored bits of paper in the box provided. Shake the box so the paper is mixed up. Gather all of the same colors and put them in numerical order. Put a bulldog clip on each pile once in order.
Coloring Markers Templates
Pick a stencil and color 2-3 items into the exercise book using the markers provided. Pick one of the 10 notice board plans. Change the notices as the plan requests.
Ball
Ball Bounce the ball against the wall so it comes back to you. Let the ball bounce once and then catch it. Do this 30 times.
The CI Therapy Manual and Kit
The CI Therapy manual contained three was the CI Therapy kit, which was contained in a ten-litre storage container.
The multiple baseline design used to structure this study was similar to that described in the literature (Ottenbacher, 1986; Zhan & Ottenbacher, 2001 ). The participants were randomly selected to begin their baseline All of the participants were asked to spend 2-3 hr doing the 15 activities in 1-hr blocks.
These activities were set up around the participants' homes to be used in a circuit style arrangement. The participants were requested to attempt all of the activities but not in a particular order. While the activities were not specifically graded, they were designed to practice all aspects of reach and grasp.
The participants were asked to identify the activities they completed and the amount of time that it took to complete them on a recording form.
The participants also were asked to wear the mitt for as many waking hours as possible. They were asked to record how long they wore the restraint mitt each day. After the 21-day intervention phase, all of the participants were assessed a further four times using the same procedures as outlined for the baseline phase.
Outcome Measures
The two primary outcome measures used were the WMFT and the Motor Activity Log Data from the WMFT has been grouped and analyzed in relation to minimal detectable differences and clinical importance. In relation to a stroke group, Lin et al. (2009) reports that the clinically important changes for a stroke group for the WMFT is 1.5-2 s for timed items and 0. 
Results

Participants
The average age of the participants was 55 years (SD 9.86). The average age of onset of stroke was 59 months (SD 68.64). Table 2 describes the participants' characteristics, including the type of stroke (ischemic or hemorrhagic), the onset (time since stroke), the hemisphere of the stroke (CVA), the side of hemiplegia (hemi), and the participant's hand dominance. Five out of the eight participants had a caregiver present at their home during the intervention. Three out of eight lived alone during the intervention. 
The Wolf Motor Function Test
Grouped data showed clinically important improvements that reached statistical significance 
The Motor Activity Log
All of the participants except for participant 5 improved on both subscales of the MAL. All of the participants except for participant 5 exceed the minimum detectable change for both subscales of the MAL (see Table   5 ). 
Compliance
Compliance with CI Therapy has been reported as an issue (Page et al., 2002) . A homebased CI Therapy protocol potentially increases the chances of non-compliance, as there is not daily supervision and encouragement by a therapist to complete the protocol. In this study, the participants were asked to use their restraint mitt for as many waking hours as possible and to engage in the CI activities for 2-3 hr per day.
Six out of the eight participants achieved the recommended 2-3 hr of engaging in the CI Therapy activities. The participants who did not achieve this level attended work or volunteer activities during the day, and so they reported that doing the activities was sometimes difficult after a busy day. The average time spent wearing the restraint mitt was 3.5 hr, and this was considerably less than the "all waking hours" as requested. The main reason for this was that some participants were reluctant to wear the restraint mitt out of the house. They reported that the mitt looked strange to be wearing in public and so most did not wear the mitt out of their homes.
Discussion
Currently, CI Therapy is mainly used in hospitals or outpatient clinics (Atteya, 2004; Boake et al., 2007; Dahl et al., 2008; Dromerick, Edwards, & Hahn, 2000; Page, Levine, Leonard, Szarflarski, & Kissela, 2008; Wolf et al., 2006) .
There has been some research that examines providing a home-based CI Therapy model (Tariah et al., 2010) . clinicians (Page et al., 2002) . This paper reports a less resource-intensive form of CI Therapy, as it can be done at home without 1:1 therapist to client interaction. It is also potentially more accessible, as the participants do not need to leave their homes to undertake the treatment, and this could be of particular benefit to people living in regional or remote areas.
Compliance with the intensity of the treatment was mixed in this study. While most of the participants attempted the CI activities for the recommended hours per day (2-3 hr), not all of the participants wore the restraint mitt for the recommended time (all waking hours). One reason for this was the perceived attention the restraint mitt attracted when outside of the home.
All of the participants were instructed to take their mitt off during self-care activities, so this could be another reason for a low compliance to wearing the mitt. As all of the participants were active outside of their homes, the look of the restraint mitt requires further attention when a larger trial is conducted.
Limitations
This study has three main limitations.
First, the sample size is too small to generalize to the stroke population. Second, the ABA design is the weakest single subject research design. And third, not all of the participants had the benefit of the positive influence of a caregiver while engaging in the treatment. Replication of the study will contribute to the external validity of the preliminary results obtained, as will further controlled trials using larger numbers of participants. A cluster randomized controlled trial using a home-based CI Therapy protocol has been planned by another research group (Barzel et al., 2013) . The methodology used in the proposed controlled trial will address the main limitations reported in this study.
Conclusion
The application of a home-based and self- 
